Purpose: Psychogenic nonepileptic seizures (PNES) are paroxysmal episodes superficially resembling epileptic seizures but are not associated with any electrical abnormalities. Despite the existence of recent evidence addressing psychological interventions on PNES, there is a scarcity of studies investigating such interventions on patients with dual diagnoses, such as in temporal lobe epilepsy/mesial temporal sclerosis (TLE-MTS) with comorbid PNES; TLE-MTS is a very frequent epilepsy syndrome found in tertiary centers. We aimed to investigate the effects of a group psychotherapeutic intervention program based on cognitive-behavioral therapy (CBT) on patients dually diagnosed with TLE-MTS and PNES treated in a tertiary center. Method: Patients with TLE-MTS and PNES who were followed-up in a tertiary center were invited. The intervention consisted of eight weekly, semi-structured group meetings. The Brazilian versions of the Quality of Life Scale (SF-36), the Toronto Alexithymia Scale (TAS), the Hamilton Depression Scale (HAM-D), the Hamilton Anxiety Scale (HAM-A), and the Ways of Coping Checklist (WCC) were applied before and after the intervention. Results: Forty-seven patients were enrolled (25 females; 53.2%). Psychiatric disorders (PD) were observed in all 47 patients (100%); Major Depressive Disorder (MDD) was the most frequent PD (24; 51.0%). There were improvements on quality of life (P = 0.003), decreased depression (P<0.0001) and anxiety symptoms (P = 0.02), decreased levels of alexithymia (P = 0.02) and a reduction in seizure frequency (P = 0.02) after the intervention. Conclusions: Present data suggest a positive impact of a group psychological intervention based on CBT in patients with TLE-MTS and PNES, highlighting this therapeutic possibility for this specific subgroup.
Introduction
Psychogenic nonepileptic seizures (PNES) are paroxysmal episodes superficially resembling epileptic seizures, but they are not associated with any electrical abnormalities [1] [2] [3] . PNES present important psychiatric issues for epilepsy specialists because most of the patients are initially misdiagnosed as having epilepsy [1, 2, 6] . Depending on the level of diagnostic expertise available outside epilepsy centers, up to 20 or 30% of patients referred with apparently antiepileptic drug-refractory epilepsy received a diagnosis of PNES after expert evaluation. Moreover, most patients with PNES fulfilled the diagnostic criteria for other psychiatric comorbidities, mainly mood and/or anxiety disorders [1] [2] [3] 6] .
Over the last 15 years, a number of case series and controlled trials have suggested that psychological interventions in patients with PNES are likely to reduce seizure frequency and improve health service use and psychosocial functioning [2, 3, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . A recent consensus review of the literature elaborated by a task force group of the International League Against Epilepsy (ILAE) provided more clarity on psychological interventions and their maintenance management in such groups of patients [20] . Although psychological interventions based on cognitive behavioral therapy (CBT) have presented the most substantial evidence, psychodynamic interpersonal psychotherapy, group psychodynamic psychotherapy, and group psychoeducation have also been used and successfully evaluated in patients with PNES [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . Apart from the various possible barriers to conducting these studies, such as a lack of trained personnel, transportation difficulties and stigma associated with psychotherapy, specific subgroups have still been underrepresented, particularly those with the dual diagnoses of epilepsy and PNES. On the other hand, most studies investigating the frequency of psychiatric disorders (PD) and psychological interventions for patients with epilepsy have also excluded patients with PNES [1] [2] [3] .
Despite the emergence of this new evidence [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , there remains a scarcity of studies investigating psychological interventions on specific subgroups of patients with PNES. Temporal lobe epilepsy (TLE) is one of the most frequent epilepsy syndromes and the most frequently found in patients with medically refractory epilepsy followed up in tertiary epilepsy centers. Mesial temporal sclerosis (TLE-MTS) has been the most frequent etiology of TLE observed among these patients and compromises the primary structures of the limbic system, particularly the hippocampus and amygdala, and is also associated with cognitive deficits, PD, and a lower quality of life [21] [22] [23] [24] . Moreover, psychologic interventional studies on PNES have frequently underrepresented people with comorbid epilepsy (dual diagnoses) in their samples [2, 3, 9, [11] [12] [13] [14] [15] [16] [17] [18] [19] . As a consequence, possible positive impacts of those interventions on patients with epilepsy and comorbid PNES have been less obvious [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . Alexithymia, described as a difficulty or inability to recognize or acknowledge affect, has been considered a core issue in the pathophysiology of PNES. The majority of its pathophysiological models highlight this difficulty or inability to describe emotions in a verbal manner as an important psychological trait associated with patients with PNES, suggesting that treatment proposals for PNES should take this aspect of alexithymia into account [2, [15] [16] [17] [18] [19] [20] . In this prospective study, we aimed to investigate the positive effects of a psychotherapeutic intervention program based on CBT for anxiety/depression symptoms on the levels of alexithymia and quality of life as primary outcome measures and on seizure frequency as a secondary outcome measure in a group of patients with TLE-MTS and comorbid PNES treated in a tertiary epilepsy center to provide evidence of this therapeutic approach for this specific subgroup.
Methods

Patients
At the moment this study was conducted, 385 patients had been treated in a tertiary epilepsy center (outpatient epilepsy clinic of Faculdade de Medicina de São José do Rio Preto À FAMERP) and 97 (25.1%) had PNES. Of these, 70 patients (18.1%) fulfilled the clinical inclusion criteria, which were an age of 18 to 65 years, dual diagnoses of TLE-MTS and PNES confirmed through videoelectroencephalography (VEEG), clear MRI findings consistent with MTS and treatment for at least one year at the epilepsy clinic. The diagnosis of TLE was performed according to ILAE classification [25] . Exclusion criteria included the absence of the cognitive ability to answer the questionnaires, presence of epileptic syndromes other than TLE-MTS upon neurological evaluation, presence of only PNES at neurologic investigation and inability to attend all eight weekly meetings.
The recruitment period occurred between April and August 2015 and involved chart reviews of all patients with TLE-MTS and PNES to identify those who fulfilled the inclusion criteria. After the identification of the 70 patients who met all the inclusion criteria and did not meet the exclusion criteria, the qualifying patients were contacted through phone calls and on routine visits and were invited to participate in the study. Of those, 47 (12.2%) attended all eight weekly meetings after informed consent forms were signed. Since the reason for the exclusion of the other 23 patients (5.9%) was only their inability to attend the eight meetings, they signed an informed consent form allowing access to their charts and formed a control group to compare clinical/sociodemographic data and seizure frequency; they did not attend any sessions, did not respond to the research questionnaires and continued to receive treatment as usual, which consisted of medical consultations and the occasional interventions by the multi-professional team, during this period. The reasons noted by all of the 23 patients not to attend the meetings were linked to practical difficulties, such as transportation costs and/or the unavailability of caregivers. Of the remaining 27 (7.0%) excluded patients with PNES, 22 had only PNES and five had PNES and frontal lobe epilepsy. This process of patient inclusion is illustrated in Fig. 1. 
Procedures
All 70 patients underwent 2-6 days of continuous videoelectroencephalographic (VEEG) monitoring with 32-channel EEG recording with electrodes placed according to the 10-10 system on the temporal lobe, including sphenoidal electrodes. MTS was defined if atrophy, an increased T2-weighted signal, a decreased T1-weighted signal, and a disrupted internal structure of the hippocampus were present and accompanied by atrophy of the amygdala and/or temporal pole signal alteration on a visual inspection of MRI pictures. Refractoriness to medical treatment was defined if seizures persisted after the utilization of at least two first-line medications for partial seizures at the highest tolerated doses for at least six months [26, 27] . Data regarding previous psychiatric treatment, psychiatric diagnoses, family history of epilepsy, family history of PD, age of PNES onset, and PNES duration were obtained through chart review and/or through patient/family information. Data regarding seizure frequency were obtained every week through chart review and/or through patients' seizure diaries. During the study, the dosages of antiepileptic drugs (AED) did not change for patients and controls.
The psychological intervention occurred between September 2015 and September 2016, consisting of eight weekly group sessions. To provide more quality to the intervention, the 47 patients were divided into six consecutive groups of eight patients each. The intervention was predicated on the assumption that life experiences and trauma in these patients result in maladaptive core beliefs (negative schemas), which produced cognitive distortions and somatic symptoms [2, 3, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . Based on the approaches already developed and described in the literature [2, 3, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , each meeting was semi-structured and addressed specific aspects of PNES, such as introduction of participants; identification of mood and thought distortions; understanding and identifying seizures and PNES; learning relaxation techniques (breath focus, body scan and guided imagery); examining external stressors and internal triggers; and preparing for life after completing the intervention. The therapy also addressed connections between moods, cognitions, patients' automatic thoughts, maladaptive schemas and somatic misinterpretations [2, 3, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . All group sessions were delivered by the same professional, a psychologist with experience in treating patients with epilepsy and/or PNES. The participants did not receive specific homework between meetings but were encouraged to try to change behaviors identified as being associated with PNES and to report the advances in later sessions. More specific details regarding evaluation and intervention procedures are described in Table 1 .
Instruments
The 47 patients enrolled performed a standard clinical psychiatric assessment through the criteria of the Diagnostic and Statistical Manual for Psychiatric Disorders -5th edition (DSM-5) [4] and were assessed through the Brazilian versions of the following instruments before and after the intervention: a) Medical Outcomes Study 36 (SF-36) [28] : The study consists of a 36-item multidimensional questionnaire, encompassed in eight domains: functional capacity, physical aspects, pain, general health, vitality, social aspects, emotional aspects and mental health. It presents a final score of 0 (zero) to 100 (obtained by calculation of the Raw Scale), where zero corresponds to the worst general health condition and 100 corresponds to the best health status; b) Toronto Alexithymia Scale (TAS-20) [29, 30] : This is a scale designed to measure the degree of alexithymia, defined as the inability to recognize emotions and express distress and somatization. The instrument examines three main domains or subscales: difficulty in identifying feelings, difficulty in describing feelings, and outward-oriented thinking; c) Hamilton Depression Rating Scale (HAM-D) [31] : The purpose of the scale is to quantitatively estimate the level of the patient's depressive symptoms, as well as to measure the results of treatments. The most used HAM-D version consists of 17 items, whereas higher scores are characteristic of more severely depressed patients.
d) Hamilton Anxiety Scale (HAM-A) [32] : This is a scale that emphasizes the somatic aspects of anxiety and measures aspects such as mood, cognitive, and somatic symptoms, where higher scores indicate more severe anxiety symptoms; e) Ways of Coping Checklist (WCC) [33] : This instrument allows for the identification of which types of coping strategies have been used. Its Brazilian version consists of 45 items with eight subscales that express cognitions and behaviors to address stressful events. The answers were given on a five-point Likert scale with a maximum score of 20.
Statistical analysis
Statistical analyses were performed using SPSS 24.0 software (Chicago, IL; 2014). The collected data were distributed in the form of mean and standard deviation (discrete variables) or according to their presence or absence (categorical variables). Since multiple comparisons between groups were performed, the results obtained were statistically analyzed through an Analysis of Variance (ANOVA) with Bonferroni as a post hoc test when necessary. The Wilcoxon test for paired samples was used for the comparative analysis of data collected before and after the intervention. Cohen's d was also calculated for measuring the effect size of the intervention. A correlational analysis using Spearman's coefficient was performed to verify possible clinical correlations with seizure frequency. A P value of < 0.05 was considered significant.
Results
Data from 47 patients (25 females; 53.2%) and 23 controls (12 females; 52.1%) were included. In the patients' group, MTS occurred more frequently on the left side (29 patients; 61.7%). All patients and controls presented the onset of PNES after the epilepsy onset without significant differences between groups ( Table 2 ). All patients had used two or more AEDs; carbamazepine (CBZ) was the most frequent AED, being prescribed to 32 patients (68.1%). Benzodiazepines (BZD), particularly clobazam (CLB), were the most common adjunctive drugs and were prescribed to 23 patients (48.9%). Clinical and sociodemographic data of the patients and the controls are shown in Table 2 .
Since all patients (100%) presented diagnostic criteria for Functional Neurological Symptoms Disorder (FNSD) according to DSM-5, this diagnosis was not included in statistical analyses. Other PD were observed in all of 47 patients (100.0%); Major Depressive Disorder (MDD) was the most frequent PD (24 patients; 51.0%), followed by anxiety disorders (22 patients; 46.8%), Posttraumatic Stress Disorder (PTSD) (19 patients; 40.4%), psychotic disorders (five patients; 10.6%) and Skin-picking disorder (two patients; 4.2%). Twenty-three patients (48.9%) presented two or more PDs beyond FNSD. Psychiatric diagnoses of the patients are better shown in Fig. 2 . Table 3 describes the results obtained in the instruments applied to the 47 patients before and after the eight-week group psychotherapeutic intervention. By comparing the scores in both moments through Wilcoxon's test, the psychological intervention was observed to provide statistically significant improvements on quality of life, mainly in functional capacity (P = 0.003) and physical (P = 0.03) and emotional aspects (P = 0.02). For HAM-D, significant improvements in depressive symptoms were observed after the intervention (P < 0.0001). In addition, significant improvements were observed in the physical symptoms dimension of HAM-A (P = 0.02). Improvements of alexithymia and somatization scores were also observed in TAS-20 scores after the intervention, where the patients' scores decreased from "high alexithymia" to "inconclusive" (P = 0.02). We did not observe statistically significant changes regarding the coping strategies after the intervention. The effect sizes were moderate in the majority of the domains evaluated (0.2 to 0.7) and varied from null (0.0) to large (4.5). Fig. 3 shows the mean seizure frequency before and after the intervention. Compared to the controls, there was a significant reduction in the mean seizure frequency in the patients' group on week 8 (P = 0.02). A correlational study using Spearman's coefficient also disclosed a direct correlation between seizure frequency and depressive symptoms (r = 3.4; P = 0.02), anxiety symptoms (r = 2.8; P = 0.03) and alexithymia levels (r = 3.1; P = 0.02) on week 8.
Discussion
The present study observed significant positive effects of a group psychotherapeutic intervention program based on CBT on levels of alexithymia, anxiety/depression symptoms and quality of life (primary outcomes), as well as seizure frequency (secondary outcome), in a specific subgroup of TLE-MTS, which is a very frequent epilepsy syndrome found with comorbid PNES in tertiary epilepsy centers. Apart from the many important limitations (discussed further at the end of this section), this study provides evidence of the efficacy of such a therapeutic possibility for this specific subgroup. The sociodemographic characteristics of our cohort were quite different from previous studies of PNES, which were disproportionately female [1-3,15-20]. The larger proportion of males observed in this study could be a consequence of more restrictive inclusion criteria, which included people with epilepsy and PNES, or the fact that our center is a national resource for epilepsy treatment and receives a high number of patients of both genders. Nevertheless, the proportion of patients with PNES in tertiary centers was similar to prior data in the literature [1] [2] [3] . A high proportion of patients with TLE-MTS and comorbid PNES were observed and could also be a consequence of both factors listed above. To our knowledge, this is the first study that investigated the incidence of this group among patients with PNES accompanied in tertiary centers and measured the effects of a psychological intervention with such a specific subgroup [1] [2] [3] [15] [16] [17] [18] [19] [20] .
A prevalence of PD of 20-40% in patients with TLE-MTS has been observed, which can increase to 70% in patients with refractory forms. MDD has been the most common PD diagnosed (24-74%), followed by anxiety disorders (10-25%), psychoses (2-9%) and personality disorders (1-2%) [21, 22, 34, 35] . Almost all patients with PNES fulfill the diagnostic criteria of an FNSD (DSM-5) or of dissociative convulsions (ICD-10) and present other psychiatric comorbidities, mainly mood and/or anxiety disorders [1] [2] [3] . Prior studies have disclosed that only 5% of patients with PNES did not present a comorbid PD [1] [2] [3] 24] . There was an elevated frequency of PDs in the present study, corroborating the frequency and types of psychiatric comorbidities disclosed in other studies involving the TLE-MTS population [21] [22] [23] [24] 36, 37] . In addition, the types of PDs found in this study are in accordance with the PDs observed in patients with PNES [1] [2] [3] 38] . Therefore, the elevated prevalence of PDs in this group could also be associated with the presence of PNES itself since those patients have a high possibility to present another comorbid PD.
Apart from this, these data suggest that a comprehensive psychiatric assessment, undertaken by professionals with the skills required to handle such disclosures, is highly necessary [39] [40] [41] . This recommendation for psychiatric assessment, however, is made acknowledging the unfortunate reality that psychiatrists are not part of many epilepsy teams at tertiary centers [39] [40] [41] . In two recent surveys that identified current practices on diagnosis and treatment of PNES among Brazilian professionals, it was observed that although participants considered that the psychiatrist is the best professional to address the patients' conditions and to conduct treatment, professionals have many difficulties in referring those patients and do not have a psychiatrist on their tertiary epilepsy care teams [42, 43] . They also noted that this scenario is unfortunately similar to other countries, such as the UK, Chile and the US [42, 43] .
High levels of anxiety/depression symptoms are known to be frequently observed among PNES patients and are possibly associated with the elevated frequency of MDD and anxiety disorders observed in this group. Moreover, MDD is a common comorbidity associated with psychological trauma and PTSD, which are frequent phenomena associated with PNES patients. Alexithymia has been considered an important issue in the pathophysiology of PNES, and the majority of understanding models take into account the inability to describe emotions as an important aspect associated with PNES [2, [15] [16] [17] [18] [19] [20] 44, 45] . Studies using the TAS-20 have observed that 30-60% of patients with PNES were in the alexithymic range [2, 37, [44] [45] [46] . In addition, there is a small amount of literature on how patients with PNES cope with stress and other aversive experiences, and such aspects speak to the question of defense and the possible function of physical symptoms of those patients [2, 47] . Studies have also found that almost a third of patients with PNES present elevated emotion-focused and low task-oriented coping strategies, indicating a greater tendency to cope with stressful events through emotional expression and a diminished tendency to cope by confronting and solving problems [2, [44] [45] [46] . Therefore, it is believed that treatment proposals for PNES should take this aspect of alexithymia into account [2, [15] [16] [17] [18] [19] [20] [44] [45] [46] . The results observed for this specific subgroup were consistent with previous studies involving patients with only PNES and highlight the benefits of psychological interventions, particularly those based on CBT, on the mental health and the behavioral and emotional aspects of the participants [3, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . More recent studies and meta-analyses have observed various benefits of CBT-based interventions for patients with PNES, such as reduction of depressive symptoms, improvement of self-esteem, lower levels of anxiety and improvements in decision-making for solutions to daily problems [2, 3, [15] [16] [17] [18] [19] . The present study has disclosed that those benefits already described could also be valid for patients dually diagnosed with TLE-MTS and PNES. The effect sizes were, however, moderate in the majority of the domains evaluated and varied from null to large, probably as a consequence of the low power of the present study due to a small number of patients [2] .
There are, however, important limitations to the present study. The results observed should not be generalized to all patients with PNES, or even to all patients with a dual diagnosis of PNES and epilepsy, since a specific population of TLE-MTS with comorbid PNES was studied. Since the inability to fulfill a specific inclusion criterion À to attend all meetings À had excluded a large percentage of patients, this possibly had introduced a major bias to the study. Despite the fact that only 48.4% of patients with PNES accompanied in our tertiary center had completed the intervention, they represent 67.1% of patients who were potentially able to participate in this study. The nonrandomized patient allocation in both groups regarding the measurement of seizure frequency probably had introduced a major bias in this analysis. We could also not distinguish clearly between a lack of motivation and practical difficulties, such as transportation costs. Since the data were obtained in a retrospective manner, we were unable to discretely assess psychological trauma types, suicidality and personality disorders. Despite the positive changes observed, patients' coping strategies did not change, possibly highlighting the necessity of a more extended intervention. On the other hand, a positive impact could be observed even in this eight-session therapy. Due to the limitations of the outpatient clinic, we were not able to follow up with patients for a period after intervention. Thus, we cannot assume that those positive changes have persisted for a longer period, even though therapy does not necessarily change all patients' issues and that recent studies observed a very low adherence of PNES patients to psychological and psychiatric treatments [40, 41] . Since participants presented TLE-MTS with comorbid PNES, it was not possible to determine precisely the impact of the intervention on seizure and/or PNES frequency. However, since AED dosages did not change during the study and positive improvements on emotional aspects were observed, it could be an indirect measure of PNES improvements. Furthermore, we did not attempt to distinguish retrospectively between non-epileptic and epileptic seizures based only on semiology since this distinction seemed too difficult in this specific patient population. In the light of the above limitations, the results may be overstated. Nevertheless, our findings are concordant with the extant literature and address a homogeneous and specific population of TLE-MTS patients with comorbid PNES.
To conclude, this study observed positive effects from an eightweek psychological intervention based on CBT in a group of patients dually diagnosed with refractory TLE-MTS and PNES accompanied in a tertiary center, providing evidence of the possible efficacy of such intervention for this specific subgroup of PNES patients. Due to the scarcity of data in the literature regarding interventions for patients with a dual diagnosis of epilepsy and PNES, studies that evaluate the impact of interventions on behavior with a larger number of participants and with a longitudinal design are therefore highly desired to develop treatment approaches for those patients.
